[Abstract] Plant protein expression can be a challenging enterprise in any biochemical or molecular biology research project. Several heterologous systems like bacteria, yeast, insect cells and cell free systems have been used to produce plant proteins for in vitro experiments and structural characterization. However, due to particularities of plant proteins, for example the specific type and abundance of post-translational modifications (e.g. glycosylation), a plant system to express plant proteins is extremely desirable. The use of Nicotiana benthamiana (N. benthamiana) plants for protein expression has proven to be quick and reliable. To illustrate the robustness and rapidity of this system, recent efforts to produce the first protein based drug against the Ebola virus was conducted in N. benthamiana protein expression systems (Choi et al., 2015) .
2. Sow seeds in water-soaked soil mix (Promix HP mycorrhizae; 400 ml pots; Video 1) and grow for 2 weeks before transplanting to final destination pots (400 ml). 
B. Constructs, Agrobacterium cultures and vacuum infiltration
The proteins of interest described in this protocol were tagged with 6 histidines at their Cterminus. This construct was cloned into the pART27 binary vector under the control of the 35S promoter (Gleave, 1992) . Vectors were transformed into the Agrobacterium strain GV3101 for N. benthamiana transient transformation. b. When cultures present increased turbidity, measure OD600 and calculate the necessary dilution so that a final volume of at least 250 ml of OD600 0.7 will be obtained in infiltration buffer for each construct. If necessary allow cultures to grow longer to reach the required amount of cells. When co-infiltrating with P19, a suppressor of gene silencing (Voinnet et al., 2003) , the final calculated OD600 of each individual construct should be at least 0.7 (total OD600 will be the sum of both individual ODs). Ideally the final OD600 ratio between construct of interest and P19
should be of 0.7:1.
c. Spin down cells at 22 °C and 5,000 x g for 10 min.
d. Discard LB media supernatant by decanting, eliminating as much of the supernatant as possible.
e. Resuspend cell pellet using infiltration buffer.
f. Add 500 µl of acetosyringone (4'-Hydroxy-3',5'-dimethoxyacetophenone; 150 mM in DMSO) for every 500 ml of suspended cells in infiltration buffer.
g. Incubate bacteria for 3-4 h at room temperature before infiltration. e. Use a vacuum pump strong enough to produce a vacuum that will pull most of the gas out of the leaves (at least 90 kPa). When vacuum is applied gas bubbles can be observed coming out of the leaves. For every infiltration apply vacuum for 3 min, releasing the vacuum gently, and repeat operation for a total of three times. 
C. Protein extraction and partial purification
The partial protein purification described here is based on the affinity of the 6x histidine C-terminal tag to nickel-containing resins. The affinity is based on the charges of the two mentioned groups. In plants, this approach has proven to be useful; however it is difficult to obtain pure preparations of the protein of interest using this technique alone. The method described here is able to enrich for the protein of interest but does not produce completely pure fractions. For this reason an "empty vector" protein extraction should be done in parallel to ensure that every downstream experiment using the partially purified protein has a proper negative control. protein crude extracts can be tested for the presence of the protein of interest using immunoblotting techniques (westerns or dot blots). This is recommended when setting up conditions for protein expression.
2. Nickel NTA bead preparation a. Re-suspend Ni-NTA beads and collect 100 µl into a 1.5 ml tube (50 µl of resin, resin usually compose half the volume of the product).
b. Spin down at 500 x g for 1 min and remove supernatant.
c. Wash 3 times with 500 µl extraction buffer, using same centrifugation conditions described above. Final suspension is done in 500 µl extraction buffer. running the supernatant multiple times through a column containing the beads instead of the batch procedure described.
b. Spin down to collect beads at 4 °C and 500 x g for 1 min. The beads will form a pellet on the bottom of the tube.
c. Collect 250 µl of beads and supernatant and place into a small spin column for table top centrifuge with a 2 ml collection tube. Any column that will fit in an Eppendorf-like tube can be used here, since its purpose is just to serve as a support for the Ni-NTA beads. Column material used shouldn't bind proteins. This step greatly facilitates the procedure and speeds up the washes and elution steps. 
